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Abstract 


Introduction: As reported before, the treatment of platelets with all currently known platelet aggregating agents was 
resulted in the reduction of nitric oxide (NO) synthesis through the inhibition of enzyme nitric oxide synthase (NOS). 
This reduction of NO in consequence released arachidonic acid from the platelet membrane ultimately leading to the 
aggregation of platelets. 

Aim: Experiments were carried out to identify the platelet NOS. 

Results: The amino acid sequence of the protein sample thus prepared was determined by mass spectrometry in 
which the platelet cytosolic NOS was identified to be a1 anti trypsin (AAT) when matched with the protein databank. 
The incubation of NOS/AAT with l-arginine resulted in the increase of NO synthesis to ~1nmol/h (P<0.01) compared 
to control measured by methemoglobin method. Similarly, addition of 80M aspirin to NOS/AAT also stimulated the 
NO synthesis activity of the protein. In contrast, the treatment of the purified protein with platelet aggregating agents 
including 4uM ADP, 2ug/ml collagen, 5uM thrombin, 5uM epinephrine, 0.1uM dermcidin and 0.1mM I-NAME 
inhibited NOS activity of AAT. Additionally, the incubation of NOS with cAMP resulted in the binding of cAMP to the 
purified protein. Scatchard plot analysis of the binding of cAMP to AAT demonstrated Kd =15.54nM with 1.56 X 103 
molecules of cAMP bound to each AAT molecule. It was found that the binding of cAMP to AAT resulted in the lack of 
inhibition of the NOS activity of AAT by the aggregating agents. Conclusion: The identification of the NOS as the AAT 


can be a therapeutic target for the treatment of acute coronary syndromes. 
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Abbreviations: AAT: Anti-Trypsin; COPD: Chronic 
Obstructive Pulmonary Diseases; ACS: Acute Coronary 
Syndrome; NO: Nitric Oxide; COX: Cycloxygenase; NOS: 
Nitric Oxide Synthase; ELISA: Enzyme Linked 
Immunosorbent Assay; PRP: Platelet-Rich-Plasma; SD: 
Standard Deviation 


Introduction 


al anti-trypsin (AAT), one of the serine proteinase 
inhibitors known as SERPIN, has been reported to be 
associated with chronic obstructive pulmonary diseases 
(COPD) [1] in that the deficiency of AAT is well known 
to be associated with the pathogenesis of the 
development of emphysema due to tobacco smoking 
[2]. In recent years, the deficiency of AAT has been 
implicated in various diseases ranging from rheumatoid 
arthritis [3,4] coronary atherosclerosis [5] to cancer [6- 
9]. The aggregation of platelets has a dual role; on one 
hand it is essential for life-saving process of blood 
coagulation [10]. And, on the other hand excessive 
platelet aggregation on the site of a atherosclerotic 
plaque rupture or fissuring on the coronary artery 
reported to cause formation of thrombus (a 
microaggregate of platelets embedded in fibrin mass) 
The formed thrombus thus cause blockade of normal 
circulation in the heart resulting in acute coronary 
syndrome (ACS) which is a major killer of human race 
[11]. There are several agents including insulin [12], 
prostacyclin [13], estriol [14] and acetyl salicylic acid 
(aspirin) [15] that inhibit aggregation of platelets. While 
insulin and estriol have been reported to inhibit platelet 
aggregation through nitric oxide (NO) synthesis [12,14], 
prostacyclin has been reported to inhibit platelet 
aggregation through the cellular increase of cyclic AMP 
(cAMP) [16]. On the other hand, aspirin has been 
reported to inhibit platelet aggregation through the 
inhibition of platelet cycloxygenase (COX) [17,18]. This 
compound has also been reported to stimulate NO 
synthesis in different cells including platelets and is 
known to inhibit platelet aggregation [19]. Although, the 
aggregation of platelets by different aggregating agents 
has been reported to be mediated through the synthesis 
of prostaglandins and thromboxanes due to the 
activation of COX [20], the mechanism for the release of 
arachidonic acid from the platelet membrane 
phospholipids by the aggregating agents remains 
obscure. Furthermore, the mechanism of inhibition of 
platelet aggregation induced by the increase of cellular 
cAMP level also remains obscure. 


We have recently found that all platelet aggregating 
agents both natural or synthetic inhibited NO synthesis 
in platelets that in consequence resulted in the 
liberation of arachidonic acid from the platelet 
membrane phospholipids due to the activation of 
phospholipase A2 [21]. To find out the nature and 
properties of the platelet cytosolic nitric oxide synthase 
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(NOS) that was found to be inhibited by the platelet 
aggregating agents, the enzyme (NOS) was purified to 
homogeneity from the platelet cytosolic fraction. We 
herein report for the first time ever, that the identified 
NOS were actually a-1 anti trypsin which was not only 
inhibited by different aggregating agents but also found 
to be stimulated by aspirin. 


Methods & Materials 


Ethical Approval 


The study used blood samples from both normal 
male and female volunteers. Appropriate approval was 
obtained from the Internal Review Board, Sinha 
Institute of Medical Science and Technology, Kolkata. All 
selected volunteers signed informed consent form 
before they were asked to donate blood. 


Chemicals & Supplies 


ADP, collagen, thrombin, l-epinephrine, NG-methyl-l- 
arginine acetate ester (I-NAME) and the goat anti-rabbit 
immunoglobulin G-alkaline phosphatase, cAMP and its 
antibody were the products of Sigma Chemical, St Louis, 
MO, USA. Dermcidin isoform-2 was prepared as 
described before [22]. Aspirin was obtained from 
Medica Zydus Healthcare. Maxisorp plates for the 
enzyme linked immunosorbent assay (ELISA) were the 
products of Nunc, Roskilde, Denmark. The chemicals 
used in the study were of analytical grade. All 
aggregating agents and inhibitors of aggregation were 
dissolved in 0.9% NaCl and neutralized to pH 7.0 at 00C 
and discarded after use. 


Selection of normal volunteers 


Both male and female volunteers (M=30, F=10, n=40) 
between the ages of 30 to 45 years old participated in 
the study. None of the selected participants had 
systemic hypertension or diabetes mellitus. None of the 
volunteers had life threatening infection, suffered 
cardiovascular, cerebrovascular diseases and had been 
hospitalized for any reason at least for 6 months before 
they were requested to donate blood. All participating 
volunteers were asked to stop taking any medication 
including aspirin for at least 4 weeks before donating 
blood. No female volunteers had ever used any 
contraceptive medications. 


Collection of Blood and the Preparation of 
Platelet-Rich-Plasma (PRP) 


Peripheral blood (50mL) was collected from both 
male or female volunteers by venipuncture using 19- 
gauge siliconized needle and collected in plastic vials, 
anticoagulated by adding 1vol of sodium citrate to 10 
vol of blood (final concentration of sodium citrate was 
13mM), and mixed by gentle inversion. The 
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anticoagulated blood was centrifuged at 200g for 15min 
at room temperature (230C). After centrifugation PRP 
in the supernatant was collected [23]. 


Preparation of Washed Platelet Suspension 


PRP in 1.0mM EDTA was centrifuged at 2000g for 20 
min at 230C, and the platelet pellet thus obtained was 
washed 3 times by centrifugation after resuspending 
the pellet in Kreb’s buffer, pH 7.4, containing 121mM 
NaCl, 3mM KCl, 10.0mM Glucose, 0.4mM KH2PO,, 
0.24mM MgSOuz, 1.73mM CaClz, 25mM NaHCO; in 250 
ml distilled water. After the final wash the pellet was 
resuspended and washed 3 more times in the same 
buffer without EDTA containing 2.0mM CaCl. 


Preparation of aspirin solution 


Aspirin was dissolved in deionised water. The pH was 
adjusted to 7.0 by adding 0.1M NaHCO3 just before use 
and was discarded after use. 


Aggregation of platelets 


Unless otherwise stated, the aggregation of platelets 
in PRP was performed by incubating the PRP with 
different aggregating agents which includes 4.0uM ADP, 
5uM epinephrine, 2ug/ml collagen, 1U/ml thrombin or 
0.1uM dermcidin, 0.1mM I-NAME and was studied by 
using an aggregometer as described before [23]. In 
separate experiments, PRP was pre-treated with 80M 
aspirin for 30 mins and after incubation aggregation of 
platelets was initiated by adding different aggregating 
agents as indicated above. 


Purification of a Novel Nitric Oxide Synthase 
(NOS) From the Platelet Cytosolic Fraction 


The platelets were isolated from blood sample of 
normal volunteers and were washed as described 
above. The washed platelets were then disrupted by 
freez-thaw in liquid N2. The cytosolic fraction was 
obtained by separating the supernatant from the 
membrane fraction by ultracentrifugation at 60,000g 
for 30min at 00C. When the cytosolic fraction was 
electrophoresed using SDS-PAGE, a novel protein band 
of Mr. 47 kDa was found to be present in the SDS gel. 
This protein band of Mr 47 kDa was next excised from 
the gel, triturated in 0.9% NaCl, and clarified by 
centrifugation at 10 000g at OOC. The clarified sample 
was reelectrophoresed on polyacrylamide gel in the 
absence of SDS. The staining of the gel demonstrated 
the presence of a single band. 


Determination of Nitric Oxide (NO) Synthesis 
of the Gel Bands in SDS-PAGE 


The unstained gel was cut in 1mm each from which a 
total of 70 gel bands were obtained. Each gel bands 
were pooled, triturated in 0.9% NaCl and dialyzed by 


Debipriya B and Sahana M. Role of A-1 Anti Trypsin, A Constitutive Form 
of Nitric Oxide Synthase in Cyclic AMP Mediated Inhibition of Platelet 


Aggregation. Haematol Int J 2017, 1(1): 000103. 


Haematology International Journal 


Poly-ethylene glycol method. The NO synthesis of each 
protein bands were performed in presence of l-arginine 
using methhemoglobin method by determining the 
absorption maxima at 575nm and 600nm in a Beckman 
Spectrophotometer Model DU under N2 [24,25]. The 
synthesis of NO was independently verified by 
chemiluminescence method [25]. The platelet count 
was determined by optical microscopy. In separate 
experiments, NO synthesis in the isolated 47kDa protein 
band in presence of different aggregating agents were 
performed by incubating the clarified sample prepared 
as described above with different aggregating agents 
which includes 4.0uM ADP, 5uM epinephrine, 2ug/ml 
collagen, 1U/ml thrombin or 0.1uM dermcidin, 0.1mM l- 
NAME. The NO synthesis was determined as described 
above by methhemoglobin method. 


Amino Acid Sequencing of the Isolated NOS 


The 47 kDa band in an identical but unstained gel 
was excised out and the final gel slices were washed 
twice with 50% high-performance liquid 
chromatography grade acetonitrile in water for 2-3min 
with gentle shaking and discarding the supernatant 
after each wash. The gel bands were then made fully 
dried using a lyophilizer. The amino acid sequence of 
the protein sample thus prepared was determined by 
Mass Spectrometry and Proteomic Resource Core, 
Harvard University using microcapillary reverse-phase 
HPLC nanoelectrospray tandem mass spectrometry 
(uLC/MS/MS) on a Thermo LTQ Orbitrap mass 
spectrometer. The identity of the protein of Mr 47kDa 
was determined by protein database matching [26-28]. 


Scatchard Plot of the Equilibrium Binding of 
Camp to AAT 


The purified NOS/AAT (0.1mg) was incubated with 
different concentrations of cAMP for 60 min (optimal 
time required for the maximal binding of cAMP to 
purified protein determined in separate experiments). 
After incubation, 0.5 mL of incubation mixture was 
filtered over micro glass fibre membrane filter (GF/C, 
Sigma alrich) by using Millipore filtration unit as 
described before [29]. The use of GF/C membrane 
filtration allowed the protein to remain adhered to the 
filter and allowing the free cAMP passed through the 
filtrate under mild vacuum [30]. The membrane filter 
was washed with the 3 vol of the reaction buffer. After 
washing, the membrane filter was air dried and the 
bound cAMP eluted from the filter by washing the filter 
with 0.1% TritonX-100. The filtrate was used to 
determine the amount of cAMP present in the filtrate by 
ELISA using cAMP antibody. Scatchard plot of the 
equilibrium binding characteristics to the platelets was 
constructed and the dissociation constant (Kd), and the 
cAMP binding number (n) on the platelet surface was 
calculated. 
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Removal of Bound cAMP by Dialysis 


The bound cAMP from the NOS/AAT was removed by 
continued dialysis using Himedia dialysis membrane-60 
at 20C kept in 0.9% NaCl buffer for 24h. Following 
dialysis the reaction mixture was treated with different 
aggregating agents and NO synthesis was measured as 
described above. 


Statistical Analysis 


Results shown are mean + standard deviation (S.D). 
The significance of the results was determined by 
Student’s t-test. The significance “P’<0.01 was 
considered to be significant. 


Results 


Identification of Novel NOS from the Platelet 
Cytosol 


When the platelet cytosol prepared by disrupting the 
whole washed platelets in liquid nitrogen as described 
in Materials and Methods was electrophoresed on SDS- 
polyacrylamide gel and when the gel was stained using 
Coomassie blue, the presence of a protein band of Mr 47 
kDa was found (Figure 1, Panel-A, Lane 2). When the Mr 
47 kDa protein band was excised from the gel, 
triturated in 0.9% NaCl, clarified, dialyzed and 
reelectrophoresed on polyacrylamide gel in the absence 
of SDS, a single protein band stained by coomassie blue 
was found in the gel (Figure 1, Panel-A, Lane 3). 


In an identical gel (Panel-A, Lane 2) which was not 
stained with the dye to avoid denaturation was cut into 
slices (Each 1mm). Each slice was separately triturated 
in 0.9% NaCl and centrifuged as described in Methods 
and Materials and the NO synthesis was measured in 
the clarified supernatant. The result demonstrated the 
maximum synthesis of NO from l-arginine (the 
substrate of NOS) from the 47kDa band of interest 
indicating that the isolated protein was a constitutive 
form of NOS (Figure 1, Panel-B). Additionally, 
incubation of the isolated gel with aspirin also 
stimulated the NO synthesis activity of the protein. 


Effect of Different Aggregating Agents on the 
Enzymic Activity of NOS Isolated from the 
Platelet Cytosol 


When the isolated NOS from the platelet cytosol was 
treated with different platelet aggregating agents and 
the synthesis of NO from l-arginine was studied, it was 
found that the presence of 4uM ADP, 2ug/ml collagen, 
1.0U/ml thrombin, 5uM 1-epinephrine, 0.1uM dermcidin 
and 0.1mM l-NAME in the reaction mixture resulted in 
the inhibition of NOS activity by 84.5%, 75.8%, 90.3%, 
71%, 69.1% and 80.6% respectively (p<0.01) (Figure 2, 
Panel-A). The decrease in the NOS activity resulted in 
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the increase of aggregation of platelets in PRP as shown 
in Figure 3. Corollary to the results, the inference drawn 
indicate that the increase of NO would result in the 
inhibition of aggregation of platelets. This possibility 
was tested by pre-incubating the isolated NOS with pure 
NO solution (0.8nM) in 0.9% NaCl and subsequently 
treated with different aggregating agents (Figure 2, 
Panel-B). In control experiments, only equal volume of 
0.9% NaCl was used. The results indicated the failure of 
aggregating agents to inhibit NO synthesis in presence 
of pure NO. Additionally, in all cases, the treatment of 
PRP with NO solution in 0.9% NaCl and initiating 
aggregation with aggregating agents resulted in the 
inhibition of platelet aggregation (Figure 3). Similarly, 
NO synthesis was also measured in platelets treated 
with different aggregating agents and pure 0.8nM NO 
solution as described in Materials and Methods. 


The Amino Acid Sequence of the 
Electrophoretically Purified NOS from the 
Platelet Cytosol 


The amino acid sequence of isolated NOS was 
determined as described in Materials and Methods. The 
protein database matching demonstrated that the 
isolated cytosolic protein was a-1 anti trypsin that 
showed NOS activity, Uniprot ID: P01009 comprising of 
418 amino acids (Figure 4). 


Determination of Binding Capacity of 
Electrophorectically Purified NOS/AAT With 
Camp 


The increase of cAMP in platelets has been reported 
to result in the inhibition of platelet aggregation 
induced by different aggregating agents [31,32]. As the 
binding of cAMP to the target protein (e.g. protein 
kinase) has been reported to be essential for the 
expression of the nucleotide effect, the possibility of 
cAMP binding to the isolated NOS/AAT was carried out. 
The incubation of cAMP to the isolated protein resulted 
in the saturable binding profile of the nucleotide to the 
protein was obtained (Figure 5). Scatchard plot of the 
equilibrium binding of cAMP to the NOS produced a 
linear plot (Figure 6) indicating homogenous binding 
sites population of the cyclic nucleotide on the 
NOS/AAT protein molecule. The analysis of binding 
characteristics of the plot demonstrated the 
dissociation constant, (Kd) was 15.54nM with 1.56 X 
103 molecules of cAMP bound to per molecule of the 
protein. 


Effect of Binding of NOS/AAT to Camp on the 
NOS Activity of the Purified Protein 


The treatment of cAMP bound NOS with different 
platelet aggregating agents showed that the nucleotide 
conferred resistance to the inhibitory effect of different 
aggregating agents on the inhibition of the NOS activity 
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compared to appropriate controls (Figure 7). In 
contrast, the binding of cAMP to NOS/AAT did not result 
in the inhibition of NO synthesis ability of the enzyme. 
The removal of the bound cAMP by continued dialysis 
fully restored the ability of different aggregating agents 
to inhibit the NOS activity of the isolated protein (Figure 
7). 


Discussion 


These results demonstrated that the aspirin induced 
inhibition of platelet aggregation is not necessarily 
mediated only through the inhibition of COX due to the 
inhibition of prostaglandin synthesis [20]. These results 
suggests that aspirin, the well known inhibitor of 
platelet aggregation may also inhibit platelet 
aggregation independent of COX through the synthesis 
of NO catalyzed by NOS/AAT instead of the inhibition of 
prostaglandin synthesis. 


The aggregation of platelets by different aggregating 
agents through the involvement of COX pathway is 
reported to be a central event both in the life-saving 
process of normal blood coagulation and in the 
extremes of life threatening thrombus formation in the 
acute coronary artery syndromes [10]. Currently, the 
regulation of platelet aggregation itself with the 
involvement of the COX pathway, particularly in the 
context of inhibition of aggregation induced by platelet 
aggregating agent like nitric oxide or prostacyclin 
through the increase of cellular cAMP level remains an 
unsettled issue. 


We have reported before that, all aggregating agents, 
man-made or natural, decreased basal NO level in 
platelets [21], which suggested that the inhibition of 
nitric oxide synthase (NOS) by different aggregating 
agents was critically involved in the aggregation of 
platelets by the aggregating agents through COX 
pathway [21]. As COX itself has no NOS activity, in an 
effort to identify the NOS, the enzyme from the cytosolic 
fraction that could be inhibited by the aggregating 
agents was purified to homogeneity. It was 
unexpectedly found that the NOS in question, in reality, 
were actually a-1 antitrypsin as identified by the amino 
acid sequence analysis of the protein (Figure 4). 


It should be mentioned here that, a-1 antitrypsin , a 
member of the SERPIN superfamily of serine protease 
inhibitor [1] is well known for its role in the 
pathogenesis of COPD, particularly in emphysema 
which is reported to be pathologically related to the 
tobacco smoke induced condition [2]. That the a-1 
antitrypsin in platelets is a form of constitutive NOS was 
evidenced by the stimulation of the synthesis of NO 
(Figure 1, Panel-B) catalyzed by the electrophoretically 
purified a-1 antitrypsin (Figure 1, Panel-A) that used l- 
arginine as its substrate [33]. 
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Furthermore, as in the case of inhibition of NOS 
activity by different aggregating agents in intact 
platelets [21], the NOS activity of the purified a-1 
antitrypsin was also inhibited by all known aggregating 
agents (Figure 2, Panel-A). Corollary to the inference 
drawn from the results implied that in the aggregation 
of platelets by different aggregating agents, the 
inhibition of NO synthesis in platelets was necessary. 
The increase of NO synthesis by pure NO solution in 
0.9% NaCl were capable of inhibiting platelet 
aggregation induced by the aggregating agent (Figure 2, 
Panel-B). 


Although the increase of cAMP in the platelets are 
known to inhibit platelet aggregation [31,32], the 
mechanism of cAMP induced inhibition of platelet 
aggregation currently remains obscure. No evidence is 
currently available to suggest that the binding of cAMP 
to any particular platelet protein results in the 
inhibition of aggregation induced by platelet 
aggregating agents. In-silico analyses of binding of 
cAMP to the purified protein NOS/AAT demonstrated 
hydrogen bonding interaction with Serine 56 residue 
according to docking results obtained in Hex software. 
In contrast, when the serine 56 residue was mutated 
and the docking was re-performed, no interactions took 
place. As the difference in minimum free energy (AG) 
between the wild and mutated type was >2kcal/mol, 
the serine residue was considered to be a ‘hot spot’ for 
interactions [34]. 


Based on these in-silico analyses, in-vitro analyses of 
binding of cAMP to NOS/AAT demonstrated that the 
purified a-1 anti-trypsin was capable of binding cAMP 
with a saturable profile (Figure 5). Scatchard plot of the 
equilibrium binding of cAMP to a-1 anti-trypsin showed 
that the dissociation constant Kd= 15.54nM with 1.56 X 
103 molecules of cAMP bound to per molecule of a-1 
anti-trypsin (Figure 6). 


Conversely, when the bound cAMP in the a-1 anti- 
trypsin was removed by dialysis, the a-1 anti-trypsin 
was found to be inhibited by the aggregating agents 
(Figure 7). Interestingly, the binding of cAMP to a-1 
anti-trypsin did not prevent the activation of the NOS 
activity of a-1 anti-trypsin induced by aspirin. In this 
context, it could be suggested that if the binding of 
cAMP to NOS/AAT would have impaired the systemic 
NO synthesis, it could be a contradictory/counter- 
productive event in many _physiologic/metabolic 
processes. As NO not only inhibits platelet aggregation, 
this ‘biologic messenger’ molecule is also reported to be 
involved in thrombolysis [19], in the control of arterial 
hypertension [35] and also in the synthesis of insulin 
[36]. The cyclic nucleotide on the other hand is also 
known to have numerous role as a ‘messenger 
molecule’ in many metabolic and physiologic process 
[37] including that in the B-adrenergic stimulation of 
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the cardiac cells [37]. As suggested by the results 
presented above, the role of cAMP on the enzymic 
activity of NOS/AAT was a finely tuned physiologic 
process in the aggregation of blood platelets by 
aggregating agents and in the cAMP induced inhibition 
of platelet aggregation without interference to each 
other’s biologic functions. 
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The protein band was excised out of the gel and 
triturated and clarified by centrifugation as described in 
Materials and Methods. The clarified supernatant was 
dialyzed and used to study the NOS activity in presence 
of different aggregating agents (Panel-A) and in the 
presence of pure NO (Panel-B). 


116.0 — ow 


25.0 — 


Nitric Oxide (nmol/h /mg 


0 10 20 30 40 50 60 70 
Slice Number 
Panel-A Panel-B 
Figure 1: Presence of a novel protein from platelet 
cytosolic fraction and its effect on NO synthesis. 


Li L2 L3 


portion indicates NO synthesis in control. 

m portion indicates NO synthesis in the purified band 
treated with different aggregating agents (Panel-A) and 
pure NO (Panel-B). 

A= 4uM ADP; B= 2ug/ml collagen; C= 5uM thrombin; D= 
5uM l-epinephrine; E= 0.1mM l-NAME; F= 0.1uM 
dermcidin isoform 2, pure NO= 0.8nM. 


Panel A- Platelet cytosolic fraction was isolated from 
washed platelets by freez-thaw method as described in 
Materials and Methods. SDS-polyacrylamide gel 
electrophoresis of proteins present in platelet cytosolic 
fraction as shown. L (Lane) 1 represents the standard 
base pair protein markers of known molecular weight 
(kDa), L2 shows the presence of proteins present in the 
platelet cytosolic fraction, L3 shows PAGE of the protein 
band in the L2 (black arrow) that was excised out and 
reelectrophoresed in the absence of SDS. The arrow 
indicates the band of interest whose NOS activity was 
measured as shown in Panel B. Panel B- The NO 
synthesis of each protein bands obtained as described 
in Materials and Methods were performed in presence 
of l-arginine using methhemoglobin method. Control 
was a portion of the gel of similar area without any 
protein band that was cut out from the gel and similarly 
treated with 0.9% NaCl as in the case of the identified 
47 kDa protein from the gel. 


NO Synthesis (nmol/108 platelets) 


Control= 0.25 
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Figure 3: Aggregation profile and synthesis of NO in 
presence of aggregating agents and pure NO. 
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Figure 2: The synthesis of NO in the isolated band of 
interest treated with different aggregating agents and 
pure NO. 


Different aggregating agents including ADP, 
epinephrine, collagen, thrombin and dermcidin and l- 
NAME was added to the washed PRP and the 
aggregation of platelets at different time intervals was 
studied as shown: Curve A= aggregation of PRP in case 
of 5uM thrombin , Curve A1= aggregation of PRP in case 
of 5uM thrombin and 80uM aspirin, Curve B= 
aggregation of PRP in case of 2uM ADP , Curve B1= 
aggregation of PRP in case of 2uM ADP and 80uM 
aspirin, Curve C= aggregation of PRP in case of0.1uM 
dermcidin , Curve C1= aggregation of PRP in case of 
0.1uM dermcidin and 80uM aspirin, Curve D= 
aggregation of PRP in case of 5uM epinephrine, Curve 
D1= aggregation of PRP in case of 5uM epinephrine and 
80uM aspirin, Curve E= aggregation of PRP in case of 
0.1mM |I-NAME, Curve E1= aggregation of PRP in case of 
0.1mM 1-NAME and 80uM aspirin, Curve F= aggregation 
of PRP in case of 2ug/ml collagen, Curve F1= 
aggregation of PRP in case of 2ug/ml collagen and 80uM 
aspirin. 


The upward increase of the transmission in curve A 
was due to the clotting of the washed PRP induced by 
thrombin. The figure is a typical representative of at 
least 10 different experiments using blood from both 
male and female volunteers (M=5, F=5). 
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MPSSVSWGILLLAGLCCLVPYVSLAEDPQGDAAQKTDTS HHDQDHPTFNKITPNLAEFAFS 
LYRQLAHQS NS TNIFFSPVS IATAFAMLS LG TKADTHDEILEGLNFNL TEIPEA QIHEGF 
QELLR TLNQPDS QLQLTTGNGLFLS EGLKLVDKFLEDVKKL YHSEAFTV NFGDTEEAKKQ 
INDYVEKGTQGKIV DLVKELDRDIVFALVNYIF FKGKWERPF EV KDTEEEDFHV DQVTIV 
KVPMMKRLGMF NIQHCKKLSS WVLLMKYLGNATAIFFLPDEGKLQHLENEL THDIETKFL 
ENEDRRSASLHLPKLSITGTYDLKS VLGQLGITKV FSNGADLS GVTEEAPLKLSKAVHKA 
VLTIDEKG TEAAGAMFLEAIPMS IPPEVKF NKPFV FLMIEQNTKS PLFMGKV VNPTQK 


Figure 4: Amino acid sequence of a1 anti-trypsin. 
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Millipore filtration as described in Methods and 
Materials. 


Standard one letter abbreviation of the amino acids 
are: G glycine, P proline, A alanine, V valine, L leucine, I 
isoleucine, M methionine, C cysteine, F phenylalanine, Y 
tyrosine, W tryptophan, H histidine, K lysine, R arginine, 
Q glutamine, N asparagine, E glutamic acid, D aspartic 
acid, S serine, T threonine 
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Figure 5: Equilibrium binding of cAMP to the purified 
NOS/AAT. 
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Figure 7: NO synthesis before and after removal of 
cAMP from the purified protein in presence of different 
aggregating agents. 


The 47 kDa purified protein (0.1mg) in 0.9% NaCl 
was incubated with 1.2uM cAMP for different times as 
indicated. After incubation, amount of cAMP present in 
the supernatant was determined by spectrophotometer 
at 405nm absorbance spectra. Each point is mean+SD of 
atleast 5 individual experiments using purified 
NOS/AAT. 


Bound/Free 


Bound (nmol/ml) 


Figure 6: Scatchard plot analysis of the equilibrium 
binding of cAMP to the electrophoretically purified 
NOS/AAT. 


The purified protein NOS/AAT (0.1 mg) was 
incubated with different concentrations of cAMP for 60 
min (optimal time required for the maximal binding of 
cAMP to NOS/AAT as shown in Figure 5). The unbound 
cAMP was separated from the protein bound cAMP by 


The purified protein NOS/AAT (0.1mg) was 
incubated with 1.2uM cAMP for 60min and the bound 
cAMP was removed by continued dialysis in 0.9% NaCl 
buffer for 24h. Subsequently NO synthesis was 
measured before and after the removal of the bound 
cAMP from the purified protein. Closed circles (e) 
indicate treatment of purified NOS/AAT with cAMP and 
aggregating agents. Open squares (o) indicate purified 
NOS/AAT with different aggregating agents. Open 
triangle (A) indicate treatment of dialysed NOS/AAT 
with different aggregating agents. Each point is a 
mean+SD of different aggregating agents carried out 
atleast for 5 individual experiments. 
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